A phospholipase A2 inhibitor decreases generation of thiobarbituric acid reactive substance during lung ischemia-reperfusion.
A novel active-site directed specific inhibitor of phospholipase A2 (PLA2), 1-hexadecyl-3-trifluoroethylglycero-sn-2-phosphomethanol (MJ33), administered endotracheally co-dispersed in liposomes, significantly reduced the formation of thiobarbituric acid reactive substances (TBARS) in isolated rat lungs subjected to ischemia-reperfusion. Elevated conjugated dienes were unaffected. This contrasts with the effects of the cyclo-/lipoxygenase inhibitor 5,8,11,14-eicosatetraynoic acid (ETYA), which decreased formation of both TBARS and conjugated dienes (CD). The effects of MJ33 plus ETYA were additive for TBARS but results for CD were similar to ETYA alone. A similar dissociation of inhibition of TBARS and CD formation by MJ33 was observed with t-butyl hydroperoxide induced lipid peroxidation of isolated lung microsomes. Assay of lung homogenate with phosphatidylcholine as substrate showed that MJ33 selectively inhibited the Ca(2+)-independent acidic PLA2. MJ33 had no effect on thromboxane B2 release by the isolated lung, indicating the effects of acidic PLA2 inhibition do not involve the arachidonate cascade. MJ33 also partially prevented lung edema and lactate dehydrogenase release associated with ischemia-reperfusion. The observations show that this PLA2 inhibitor can be delivered to oxidant-sensitive lung sites by its co-dispersal in liposomes, and that oxidant-induced lipid peroxidation in this model of lung injury occurs in a complex lipid prior to PLA2 activity.